Background: The HIV epidemic has triggered the development of new health institutions with a special focus on HIV care. The role of these relatively new institutions within the health systems of low-income countries like Malawi is not clearly determined. We evaluate and describe the development of one example, the Lighthouse Trust (Lighthouse), over a period of 15 years (2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015). Methods: Data from multiple sources, including a document review, participatory observation and interviews were analysed, triangulated and synthesized. The institution's development, function, cooperation, financing, research and training were analysed using institutional administrative documents, annual reviews, project reports. For the assessment of the research activities, all publications that the Lighthouse contributed to were retrieved and categorized. Participatory observation and interviews with key Lighthouse staff members and external stakeholders were conducted. Results: Established in 1997 as a volunteer initiative for home-based care, the Lighthouse has developed considerably. Major steps include being registered as a trust, moving into their own buildings, expanding clinical services, becoming a centre for clinical service, training and research working with close to 300 employees. As an independent legal entity, Lighthouse Trust works in close cooperation with Malawian public health services and plays an important role in the government's HIV programme. Funding comes from various sources with a lion's share from the US Centers for Disease Control and Prevention. Throughout 2015, the Lighthouse performed 58,210 HIV testing and counselling encounters and by year's end, 28,302 patients were alive and on ART. From 2000 to 2015 Lighthouse staff contributed to 94 peerreviewed publications. Conclusion: Novel institutions like the Lighthouse have been developed in the response to HIV. The Lighthouse has demonstrated its capacity to deliver health services and contributed significantly to the current level of success in addressing the disease. However, this kind of institution's position in local health care systems is still developing. The Lighthouse will need to continue to work on well-planned strategies that consider the changing landscape of health needs, health care provision and financing. Independent institutions like the Lighthouse can contribute to the development of health systems in countries like Malawi that improve health care responsiveness and quality for the entire population.
Background
Since AIDS was first described in 1981, HIV has become one of the deadliest diseases in the world. Approximately 37 million people currently live with HIV (PLHIV) and 39 million having died [1, 2] . Sub-Saharan Africa (SSA) carries 70% of the global burden of HIV infection [3] . In March 2015, there were 15 million people accessing antiretroviral therapy (ART), which corresponded to approximately 40% of all PLHIV worldwide. The significant AIDS epidemic and attendant consequences have made new solutions necessary.
The HIV epidemic has stimulated community-based disease initiatives and fostered the establishment of many organisations and institutions to address the effects of HIV and AIDS. This in turn has resulted in a number of initiatives. One of the most effective and well-known initiatives in the field is TASO (The AIDS Support Organisation), which was founded in 1987 in Uganda as a support group. TASO has now evolved into a non-governmental organization (NGO), operating across Uganda. TASO delivers services, develops capacity and encourages research in the field of HIV and AIDS [4] .
In Malawi, similar initiatives for community support, orphan care, organisations of PLHIV, counselling and testing centres, and treatment have been established. One of the most renowned organisations is the Lighthouse Trust, which is situated in the capital, Lilongwe.
Malawi is situated in the southeastern part of the African continent and has been greatly affected by HIV. Ten per cent [5] of the 17 million inhabitants are estimated to be living with HIV. Although Malawi is one of the poorest countries in Africa, with more than 60% of people living below the poverty line [6] , it has reached an ART coverage of more than 50% [7] . At the end of September 2015, 585,660 patients were alive and on ART, reflecting that 59% of the estimated 1 million PLHIV were on ART. Estimated ART coverage among people in need for treatment was 50% (50,533 / 101,000) for children (<15 years) and 68% (531,990 / 779,000) for adults.
Malawi's health system and services are dominated by the public/governmental sector. Other important actors are faith-based organizations, predominantly the Christian Health Organization of Malawi (CHAM), NGOs and private clinics. The country has a high disease burden of communicable and non-communicable diseases as well as maternal and child health problems [8] . Despite this significant need for health facilities and trained personnel, in 2008, there were only 257 physicians in Malawi, which is about one per 50,000 inhabitants [9] . Two thirds (68.3%) of the total expenditure on health comes through external resources [10] .
The Lighthouse Trust (Lighthouse) represents a new type of institution in the Malawian health system. The Lighthouse was founded by governmental health workers and was registered as a Public Trust incorporated under the Malawi Trustees Act (1962) in 2001. It is governed by a board of trustees. The Lighthouse can be characterized as a government-partner institution, not faith-based or for-profit, but with a clear focus on integrated HIV prevention, treatment, and care. The Lighthouse is closely linked to public service, yet initially, it had a new or previously undefined position in the health care system.
In this case study, we describe the Lighthouse's organizational model, and reflect on the impact of this comparatively new institution on Malawi's health system. The motivation to conduct this case study was to achieve a better understanding of what Lighthouse does, how it works and is organized and what it has achieved in service provision, training and research over a period of 15 years (2000-2015) . This period is characterized by multiple changes in the national HIV epidemic and the response to it-in particular with regards to the massive expansion in access to treatment. Changes also occurred in national politics, donor policies and funding. This case study can serve as an exemplar for other lowincome countries facing similar challenges in addressing the continuing HIV epidemic.
Methods
This is a case study of an institution and programme (the Lighthouse) developed to address HIV and AIDS and situated in the capital of Malawi, Lilongwe. An organisational and policy analysis (OPA) of the Lighthouse was conducted in 2011 and thus, the decision was made by the authors to perform this case study to examine Lighthouse's development from 2000 to 2015. This process was completed in January 2016. The guiding themes for the case study were:
-History and organisational structure of the Lighthouse -Function and funding within the Malawian health system -Provision and proliferation of clinical services, training and research.
This case study triangulates, synthesizes and interprets the following data sources: document review, structured and informal participatory observations and interviews with Lighthouse staff members and external stakeholder representatives [11] .
To describe the Lighthouse's organizational structure, practices, interventions, achievements and challenges, relevant documents from 2000 to 2015 were retrieved and analysed ( External interviewees were chosen based on close cooperation with the Lighthouse and represented the following institutions: Ministry of Health (MoH), National AIDS Commission, REACH Trust (an independent Malawian social science research institution), Baobab Health Trust (an independent Malawian health information institution), the Lilongwe Project of University of North Carolina (a major academic partner for service and research) and two leading teaching hospitals, Kamuzu Central Hospital, Lilongwe and Queen Elisabeth Central Hospital, Blanytyre. Interviews focussed on new or piloted interventions that led to changes in practice, and thus informed or were accepted into Malawi's national HIV programme. During the interviews, notes were handwritten and then immediately transcribed into a computer.
Participatory observation during the OPA analysis took place with members of the M&E Department and focussed on two operational research questions: 1) the total time patients spend in the clinic from registration to drug dispensing and 2) the capacity of trained Lighthouse volunteers to visit ART clients at home for adherence and psychosocial support. (Results of the operations research served for internal use and are not presented in the case study).
To assess the research activities conducted by or together with the Lighthouse, we searched Pubmed for authors who were Lighthouse staff members and Lighthouse as an affiliation or study site to describe the organisation's contribution to HIV care delivery, capacity building, and operations research. Pubmed was accessed for publications dated January 1, 2000 to December 31, 2015 and last accessed on January 6, 2017.
Ethics
The case study authors used available internal documents for analysis. The protocol for the structured participatory observation and the staff interviews received Institutional Review Board clearance by the London School of Hygiene and Tropical Medicine (Application No 5920 March 2011) and through the National Health and Science Research Committee Malawi (NHSRC Protocol # 898, June 2011) All staff members interviewed were asked for and signed a consent form. Clients/patients were not directly involved in interviews or observations. All staff involved were bound to patient confidentiality and data was protected by attendant professional discretion.
Results

Description of setting and development of the institution History
The Lighthouse started in 1997, when staff of the medical ward and other departments of Kamuzu Central Hospital (KCH), a tertiary hospital in Malawi's central region, felt the urgent need to help patients and community members in the face of the HIV epidemic by providing HIV and AIDS care and support. Staff members who were off-duty worked with community volunteers to begin home visits and offered HIV counselling, testing and treatment for opportunistic infections. Over time, the process became more organised and a major step in the institutional development process was the founding of the Lighthouse Trust (2001) [12] followed by housing in a newly rehabilitated building on the KCH campus in 2002 that was funded with support from the European Union [13] . The aforementioned process was driven by Malawian health professionals and supported by international partners such as the WHO, the ProTest Project (NORAD), the Centre for International Migration and Development, (CIM, Germany) and the University of North Carolina Lilongwe Project (UNC, USA) [2, 14] . Antiretroviral treatment started slowly in 2000 as a fee-for-service program financed by the Malawian government in a revolving fund, i.e. patient payments were used to buy new drugs. ART cost sharing continued until in June 2004 when ART became free-of-charge supported by the Global Fund.
The history of Lighthouse over this period is further reflected by the process of developing mission statements. Initially in 2003, the Lighthouse Mission Statement expressed that "The Lighthouse Trust exists to fight against AIDS in Malawi by providing a continuum of quality care and support and by working to build capacity in the health sector". In 2014, Lighthouse acknowledged that instead of "fighting" the mission statement should reflect the current approaches and that HIV had turned into a treatable chronic disease also in Malawi, hence revised the mission statement to be "The Lighthouse Trust contributes to Malawi's national response to HIV as a model in providing a continuum of high quality care and building capacity in the health sector".
The further timeline of the development of the activities are depicted in Fig. 1 .
Organisational and administrative structures
Lighthouse evolved from a group of volunteers in the late 1990s to a fully institutionalized organisation with close to 300 employees. Administrative structures have been adjusted regularly to reflect institutional evolution and growth [13] .
There is a good relationship between the Ministry of Health (MoH), which participates in the Lighthouse Board, and the Lighthouse, which gives direct information back to the Ministry. The Lighthouse also has a long history of cooperation with academic partners on a national level with the Colleges of Medicine, Nursing and Health Sciences among others and on an international level with the Universities of North Carolina, Liverpool, London, Cologne and Heidelberg. This enables all sides to cooperate, exchange services and strengthen capacity building. Lighthouse is also strongly interlinked with KCH, Bwaila Hospital and the Lilongwe District Health Office and communities that offer volunteer support and receive health care services [13, 15] . The multiple relationships of the Lighthouse are shown in Fig. 2 .
The Lighthouse as a Trust is governed by a Board of Trustees, which appoints the Executive Management including the Executive Director. A comprehensive management manual describes and regulates all operations at the Lighthouse and includes sections on finance, procurement, administration, human resource recruitment and management [16] according to international and national standards. Annual retreats by the management team and occasionally by other departments are another Lighthouse feature as well as daily staff meetings and weekly departmental group meetings. These meetings provide for internal communication and development of strategic plans or short-term operational adjustments.
A hallmark of Lighthouse's structure is being rooted in the communities which it serves and operates within. A number of employees, including PLHIV, started as Lighthouse volunteers and were recruited as staff when opportunities arose. Activities with community volunteers remain a regular event and provide opportunities for feedback [12] . A qualitative study conducted by an independent research group with patient focus-group discussions at the Lighthouse provided critical feedback. The group were able to point out critical aspects of care, e.g. the attitude of some Lighthouse employees towards patients seeking care outside their scheduled appointments [17] . (GIZ incl. (CIM, ESTHER)) and independent charitable foundations. During the early years, a number of employees were funded by the Government of Malawi (GoM); whereas today, the GoM supports Lighthouse with drugs and other supplies. The lion's-share of funds for staff and operations comes through the aforementioned agencies particularly the CDC, and is performance-based and oriented to specific activities. For a few years now, the Lighthouse has been acting as a CDC local implementing partner, and creates most of the budgets with major implications on the operations. Strategically, however, the Lighthouse has always sought to diversify their funding sources to reduce dependency on a single donor.
Service provision
Lighthouse's services are based on a three-pronged technical approach: In order to address the large number of patients, many innovations have been developed and integrated in the provision of care. Beginning in 2002, group-based pretreatment structured adherence counselling and treatment literacy programs were introduced as key elements to ART provision [11] .
A checklist-based review form was developed to enable a standardized ART follow-up by nurses as early as 2003 [11] . The transition to nurses supplying ART based on a checklist, instead of only clinicians, enabled the Lighthouse to more efficiently address the increasing numbers of HIV patients long before task shifting became a recommended strategy [18] . The checklist controls for signs of opportunistic infections and severe side effects and enables the nurses to refer patients with these symptoms to clinical officers. This innovation was adopted by the MoH and integrated into the national ART guidelines in 2006, which enabled a nationwide transition [19] . At the Lighthouse, the checklist was integrated into an electronic medical record system (EMRS) that is now operated via touchscreen monitors from all points of the clinic and connected to a central server. After this system was introduced at the Lighthouse, it was then transferred to over 70 other larger HIV treatment centres in Malawi.
Barcode labels are printed and placed into the patients' personal health passports. This enables all Lighthouse workers to instantly recall patients' healthcare information via barcode scanning [15] .
Community-based ART support and ART defaulter tracing, called "Back to care", was gradually integrated into the regular healthcare process. When a patient misses an appointment by more than three weeks, the system notifies the Back-to-care team, which then traces the patient via phone or home visit [20] . One of the most specific Lighthouse interventions is the "Ndife Amodzi" programme, which is a community-based intervention carried out by volunteers to psychologically support patients and strengthen ART adherence.
The Lighthouse supported the establishment of the first paediatric ART clinic at KCH. Many processes have been piloted and evaluated there. Currently, the Lighthouse has on-going cooperation for paediatric HIV care with other providers on campus such as the Baylor Centre of Excellence and the paediatric Department of KCH. Many children from the initial Lighthouse paediatric cohort are being followed into adolescence and new models of care for this age group including a youth club have been established [21] .
In 2006, services for tuberculosis and HIV were integrated by building a second Lighthouse clinic. Targeted protocols, trainings and monitoring tools were developed and evaluated and became the standard of care for Malawi when the MoH launched the national rollout of ART in tuberculosis (TB) clinics in 2010 [22, 23] .
More recent service developments have been the introduction of point-of-care CD4 counts (2011), and family planning and cervical cancer screening (2012) and these have become the standard of care.
HIV testing and counselling To enable patients living in the more rural parts of Lilongwe District to receive adequate health care, Lighthouse started training counsellors in peripheral health centres. The task of HIV counselling and testing has been shifted to non-medical personnel after receiving special training. This has enabled the Lighthouse clinics to spare nurses for ART follow-up despite having high numbers of clients for HIV testing and counselling (HTC). The Lighthouse supports public HTC services in 10 health centres in Lilongwe and 51 facilities in the Dedza, Mchini and Ntcheu districts.
Community health care services In the early phase of volunteerism, home-based care was one element of the Lighthouse's service provision. Nurses provided care, but also trained family members and community volunteers to support AIDS patients by providing basic nursing, nutrition support, pain relief, and bereavement visits after a patient had died. This initiative contributed to the start of palliative care in Malawi [12, 13] . The development of the total number of clients and patients as primary beneficiaries are shown in Table 2 . The Lighthouse's operations are characterized by the combination of health care services, monitoring and evaluation, research and capacity building via training and skill sharing. In this way, it has Figures represent the total number of patients (cumulative) at the end of the respective year Table 2 reached more than 28,000 patients, who are HIV-positive and receiving ART via the Lighthouse. In particular, the data for HTC services show the influence of concurrent programmes that provided funding for additional counsellors for the testing services. Depending on counsellor and test kit availability, the numbers of HTC services varied widely over the course of 15 years and do not show a continuous increase (see Table 2 ). In 2012, a new category of "pre-ART" was introduced into the Malawian national HIV programme. Unfortunately, a reclassification of all Lighthouse patients was not feasible.
Capacity-building training
The Lighthouse has a vivid training and skill-sharing culture. Within its institutional culture with daily morning meetings when daily work is discussed and regular (weekly) departmental meetings, the Lighthouse staff has developed a critical and self-reflecting attitude and fluent communication channels. The meeting participants are encouraged to critically reflect on their practices and report newly learned skills. There are frequent weekend or lunchtime trainings and workshops and the whole staff is encouraged to participate. The Lighthouse sends staff to external trainings for continuous professional development and develops staff capacities through their own trainings [13] . This has resulted in personal development to formal academic levels ranging from a diploma through BSc, Masters and PhD. Trainings are conducted with external partners such as HIV programme /MoH, and since 2012, the ESTHER partnership with the university clinics of Cologne and Heidelberg [24] . Lighthouse staff is key in the trainings conducted by the MOH /HIV programme and contributes significantly to national capacity building. Since Lilongwe has become a campus of the College of Medicine, Lighthouse is involved in the education of third-year medical students [15] .
Research at lighthouse
From the early times of ART delivery, Lighthouse operations/implementation research has been a feature of the Lighthouse documented by a considerable number of publications and presentations at international conferences and advisory boards. The Monitoring and Evaluation unit is probably the largest unit at a Malawian public hospital and provides the opportunity for internal and external research [13, 15] . The research concentrates on topics of HIV-related diseases, prominently TB, antiretroviral treatment and models of care and various groups, e.g. women, children and adolescents (see Table 3 ). The first publication connected to the Lighthouse appeared in 2006, and this was followed by a significant increase in publications through 2015.
The Lighthouse as part of the International Epidemiologic Databases to Evaluate AIDS (IeDEA), an international research consortium (http://www.iedea-sa.org/), contributes its cohort data to numerous epidemiological studies.
Discussion
Since the Lighthouse's inception in 1997, it has grown from a small group of volunteers to a fully institutionalized organisation with approximately 300 employees. Lighthouse's portfolio of services has expanded from home-based care for HTC to a fully functional HIV clinical and training centre. A number of strategies and innovations have been integrated into the national programme and become national policy, for example, the nurse-based ART provision and integrated HIV and TB treatment. The introduction of a touch screen-based electronic medical record system was also a breakthrough intervention and has now been installed in over 70 clinics in Malawi [15] . Other interventions, although successful and effective, have not been scaled up into the national programme due to cost, e.g. the Back-to-Care programme.
The Lighthouse's aforementioned growth was possible because of a massive increase in global funding. HIV and the consequences were of such global importance that an extraordinary amount of funds, through novel funding mechanisms like the Global Fund and PEPFAR, have gone directly into the fight against HIV and AIDS and were further channelled into the national Malawian AIDS response. During the first critical phase of the Lighthouse's scale up, it represented a structure and organisation that was ready to address HIV and AIDS in an overall health care system in Malawi-a country that was and is facing tremendous challenges. Today, Lighthouse's operations are largely enabled, but also dependent on its status as local implementing partner of CDC. Another factor for the Lighthouse's success was the highly motivated and skilled people who manage and develop the young and growing organisation. Their motivation has inspired additional staff members who have been recruited over the years, which has led to a significant identification with the institution and a sense of ownership. This is also highly related to community links with volunteers and organisations comprised of PLHV. Strong institutional and long-standing partnerships represent a further element of the Lighthouse's success. Despite receiving significant support, the Lighthouse has managed to be recognized as a strong self-conscious negotiating partner. In return, the Lighthouse has continued to demonstrate the capacity to deliver initiatives of quality management of services and accountability that are all recognized elements of a well-functioning public institution [25] .
Since 2005, Lighthouse has developed a recognised and sound profile as a training and research institution. Lighthouse's future development offers a number of opportunities, but the Lighthouse has to be embedded in the existing landscape of institutions in Malawi, such as the College of Medicine or College of Nursing to keep its unique profile. In regard to research, more Lighthouse staff should assume the role of principal investigator and lead author for scientific publications.
There are a couple of challenges and risks as well as opportunities for institutions like the Lighthouse and their role in ending AIDS.
A decade after the massive scale up HIV and AIDS efforts, Malawi has reached a significant access to ART coverage. In the third quarter of 2015, the HIV programme reported an estimated coverage of people in need of ART as 50% (50,533 / 101,000) for children (<15 years) and 68% (531,990 /779,000) for adults [26] . Aiming to reach the 90-90-90 goals [27] will require addressing harder-to-reach populations and thus the Lighthouse can play a role in developing appropriate strategies. The needs for people with HIV receiving treatment change with increasing age and other health needs such as co-morbidities with noncommunicable diseases have to be addressed. The Lighthouse has already started to integrate the screening and treatment of hypertension in its services. However, how much of this care and services should be integrated in an institution like the Lighthouse (originally focused exclusively on HIV) remains to be answered [28] .
Some of the Lighthouse's risks and challenges relate to development of the institution and the Malawian health system. Since the Lighthouse is not an integral part of public health service -as an institution-this provides the Lighthouse with significant managerial freedom and flexibility. However, this may also limit government support when it is needed. Ultimately, the Lighthouse's model can be seen as in line with the concepts of hospital autonomy as launched by the GoM demonstrating the potential of such an approach [29] .
In Malawi, hospitals run by faith-based organisations are often members of a group /association like CHAM (Christian Health Association of Malawi) with 175 member facilities and are backed by the respective churches giving them a stronger negotiation position [30] . However, in contrast, Lighthouse stands on its own and thus requires strong foundations and allied partners.
Lighthouse's government support is mainly through real estate/land, supplies and support to some staff. Lighthouse depends entirely on external funding and the trust does not generate income by service or training provision. For health care provision, service is free of charge at the point of delivery by governmental policy and an important issue is to offer services to the large number of Malawians living in poverty. Funding by external agencies largely follows a donor-driven agenda with a focus defined by the agency's portfolio and mandate. Donor country interests can change and make the financial support volatile despite the recipient's continuing need.
Lighthouse needs to develop a strategy of funding diversification, while at the same time, keeping their high standards to attract external funding.
Strength and limitations
One strength of this case study is that the reported data include figures from the Lighthouse's annual reports that are subject to scrutiny by the MoH's HIV programme, by funding agencies and auditors. The Lighthouse independently commissioned the institutional review, and the OPA review was conducted by a short-term visiting scientist, hence two of the major documents were written by external consultants. Triangulation of the data was possible by the inclusion of interviews with external stakeholders, and participant observation. The long period of inquiry also contributes to the strength of this case study.
We acknowledge that since some authors of this case study are Lighthouse members/employees and other authors have worked as Lighthouse advisors in the past, their judgement of the organization may be biased.
This case study is limited to the Lighthouse as an institution. The wider political and social context is not analysed in depth. Therefore, any conclusions beyond Lighthouse as an institution must be drawn with caution. Nevertheless, we propose that this case study contributes to the discussion of the role of novel institutions such as the Lighthouse in the Malawian health care system and similar settings in other low-income countries.
